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In RAN1#98bis, RAN1 agreed that separate LBT is at least supported for PRACH and PUSCH of MsgA:

Agreements:
· At least support separate LBTs for msgA PRACH and PUSCH respectively, for 2-step RACH for NR-U
· Strive to specify mechanisms to reduce LBTs

Agreement:
· All msgA PUSCH occasions and the associated msgA RACH occasions are confined within a single 20 MHz carrier/LBT bandwidth 

Agreement:
· The starting of msgB window should follow that defined for 2-step RACH regardless of failure of LBT for msgA PUSCH.

In this contribution, the above LBT aspects are further discussed from RAN2 impact point of view.
Discussion
Handling of MsgA LBT failure 
With the RAN1 agreement that separate LBT is at least supported for PRACH and PUSCH of MsgA, there are 2 cases that need to be discussed:

Case 1: PRACH succeeded in LBT while PUSCH failed in LBT
Case 2: PRACH failed in LBT

For Case 1, one simple approach is that MAC assumes that the MsgA transmission is successful.  Since the gNB receives the PRACH for 2-step RACH, but not the PUSCH, it will perform fallback to Msg3.  This is also in line with the RAN1 agreement as follow:
· The starting of msgB window should follow that defined for 2-step RACH regardless of failure of LBT for msgA PUSCH.

Hence from RAN2 point of view, there is no need for further handling at the MAC level (e.g. no LBT failure indication from L1 to MAC etc.)

For Case 2, it should follow the 4-step RACH case where the LBT failure indication is provided by L1 to MAC and the MAC reattempt Msg1 again (in this case MsgA again). Hence from RAN2 point of view, MsgA PRACH failure due to LBT failure will result in reattempt of MsgA via PRACH resource selection. However LBT failure should not be considered as one of the N attempts on MsgA.
Proposal#1: In the case PRACH succeeded in LBT while PUSCH failed in LBT, as per RAN1 agreement, it is assumed that MsgA is successfully transmitted and the situation may be recovered by fallback to Msg3.
[bookmark: _GoBack]Proposal#2:  In the case PRACH failed in LBT, as in 4-step RACH, L1 informs MAC of the LBT failure and the UE reattempts MsgA again. LBT failure on PRACH should not be considered as one of the N attempts on MsgA.
CAPC for PRACH and PUSCH
CAPC for PRACH
RAN1 has already agreed during the SI phase that the LBT type and CAPC for PRACH as follow for 4-step RACH:
Table 7.2.1.3.1-4 Channel access schemes for initiating a COT by UE as LBE device
	
	Cat 2 LBT
	Cat 4 LBT

	PUSCH (including at least UL-SCH with user plane data)
	N/A except for the cases discussed in Note 2 below
	Channel access priority class is selected according to the data

	SRS-only
	N/A
	Cat4 with lowest channel access priority class value (as in LTE eLAA)

	RACH-only
	(see Note 2)
	Cat4 with lowest channel access priority class value

	PUCCH-only
	(see Note 2)
	Cat4 with lowest channel access priority class value


Note 1: If the COT includes multiple signals/channels with different channel access categories / priority classes, the highest channel access priority class value and highest channel access category among the channel access priority classes and channel access categories corresponding to the multiple signals/channels applies.
Note 2: Applicability of a channel access scheme other than Cat 4 for the following signals / channels have been discussed and details are to be determined when the specifications are developed:
-	UL control information including UCI only on PUSCH, e.g. HARQ-ACK, Scheduling Request, and Channel State Information
-	Random Access
The same should be applied for 2-step RACH for MsgA PRACH.
Observation#1: RAN1 has agreed during the SI phase that PRACH transmission will be based on CAT4 LBT with lowest channel access priority class value. The same should be applied for 2-step RACH for MsgA PRACH.
CAPC for PUSCH
The CAPC used for the PUSCH of MsgA should depend on what is the contents sent in the PUSCH MsgA.  RAN1 is currently discussing the CAPC for Msg3. The difference is that in Msg3, it is the gNB that assigned the CAPC in the PDCCH DCI. For RRC Idle and Inactive state, the contents of the PUSCH are SRB0 RRC messages (e.g. RRC Setup Request, RRC Resume Request etc.), it is clear that the CAPC for PUSCH should be fixed at the lowest CAPC value.  This is aligned with the RAN2 agreement below:
· SRB: SRB0, 1, 3 have highest priority (lowest CAPC index), SRB2 configurable
Observation#2: In RRC Idle and Inactive state, the contents of the PUSCH are SRB0 RRC messages (e.g. RRC Setup Request, RRC Resume Request etc.), the CAPC for PUSCH should be fix at the lowest CAPC value.  This is aligned with the RAN2 agreement that SRB0 has highest priority (lowest CAPC value).
In the case of RRC Connected mode, the contents of the PUSCH can be RRC messages (e.g. RRC reestablishment Request) or MAC CE and even user data. For CG, it was agreed that:
· For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA
The same principle can be applied here.
Proposal#3: For MsgA PUSCH, the CAPC selected is the the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as agreed for CG (note that in idle or inactive mode, only SRB0 RRC message and the CAPC of SRB0 is fixed to the lowest CAPC index (highest priority)).
The CAPC for the RRC messages are already clear while the MAC CE has been agreed to be highest priority (RAN2 agreement: All MAC CEs, except padding BSR MAC CE, uses the highest priority CAPC, that is the lowest number CAPC). For user data, in the case of CG, the CAPC for each logical channel (or DRB) is configured.  This should also be configured for the MsgA case.
Proposal#4: For MsgA PUSCH in RRC Connected, the CAPC for each logical channel (or DRB) has to be configured when 2-step RACH is configured, like for CG.
Conclusions
In this contribution, we discussed further on the LBT impact on MsgA and summarize the proposals as follows:
Proposal#1: In the case PRACH succeeded in LBT while PUSCH failed in LBT, as per RAN1 agreement, it is assumed that MsgA is successfully transmitted and the situation may be recovered by fallback to Msg3.
Proposal#2:  In the case PRACH failed in LBT, as in 4-step RACH, L1 informs MAC of the LBT failure and the UE reattempts MsgA again. LBT failure on PRACH should not be considered as one of the N attempts on MsgA.
Observation#1: RAN1 has agreed during the SI phase that PRACH transmission will be based on CAT4 LBT with lowest channel access priority class value. The same should be applied for 2-step RACH for MsgA PRACH.
Observation#2: In RRC Idle and Inactive state, the contents of the PUSCH are SRB0 RRC messages (e.g. RRC Setup Request, RRC Resume Request etc.), the CAPC for PUSCH should be fix at the lowest CAPC value.  This is aligned with the RAN2 agreement that SRB0 has highest priority (lowest CAPC value).
Proposal#3: For MsgA PUSCH, the CAPC selected is the the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as agreed for CG (note that in idle or inactive mode, only SRB0 RRC message and the CAPC of SRB0 is fixed to the lowest CAPC index (highest priority)).
Proposal#4: For MsgA PUSCH in RRC Connected, the CAPC for each logical channel (or DRB) has to be configured when 2-step RACH is configured, like for CG.
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